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NAVTRAEOUIPCEN IH~158
SUMMARY

This document is the fourth supplement to the Annotated Bibliography of Human
factors Laboratory Reports (1945.1968), Technical Report NAVTRADEVCEN IH-158,
February 1969, AD 686174, It provides a complete bibliagraphic reference and
an abstract for each technical report of the Human Factors Laboratory published
from 1979 through 1983. Three indexes are also included: Index by Source
(contractor or in-house}, Author Index, Subject Matter Index.

Copies of reports cited in this supplement are not obtainabie from the Naval
Training Equipment Center. Department of Defense agencies, their contractors,
and civilian agencies of the U.S. Government are serviced by

- . Defense Technical Information Center (OTIC)
Cameron Station
- Alexandria, YA 22314 ] - e - ..

When ordering from DTIC, use the accession pumber (A followed by six digits)
which appears.at the end of each technical report bibliographic reference.

The public cap'purchase copies of most of these reports from
—Nationat-TechnicalInformation-Sgrvice{NTIS)
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1979
". Semple, C A,, Vu%gls, D., Cotton, J.-C., Durféé, D. R,, Hooks, ' 4
—————J?—mvpand—BUf4er_k A, PFunctional design of an automated
instructinnal support system for operaticnal Tlight tritmerss - —- - fé
NAVTRAEQULPCEN 76-(G-0096-1, Contract N61339-76-C-0096, Canyon ‘
Research Group, Inc. Jan. 1979, Lll6pp. AD65573. :

+

Functiconal requirements are presented for a highly 2utomated,
flexlble Lnstructicnal support system for aircrew training
simulators. - Automated support moles and associated features and
.cdpabllities are described. Hardware and softwace functlonal
requirements for implementing a basellne system in an operaticnal
flight tralning context are presented. The lmportance of an

effective man—machlne Interface for instructor acceptance and . ;E

system utllity is discussed. -

———m " . . o
— . o ) . B

2. Anders, R. M., Grady, M H., Nowell L H. “and ‘Overton, M. A, A o ‘
laboratory system for alr intercept controller tralning.
NAVTRAEQUIPCEN 78~-C-0053-1, Contract N61339 78-C-0053 Loglicon,
Inc. Jan. 1979, 7lpp. AD6Y060.

A laboratory model of an air intercept controller (AIC) training . ! -
system was developed. This model was used to ldentlfy and : ’
validate Instructional features of an automated, adaptlve AIC
training system. A preliminary specification of simulgtlon and
instructional requlrements resulted froem the study.

3. Grady, M. W., Porter, J, E., Satzer, W, J, and Sprouse, B, D.
Speéch understanding in alr Intercept controller training system
design. NAVTRAEQUIPGEN 78-C-0044-1, Contract N61339-78-C-0054, .
Logicon, Inc. Jan. 1979, 68pp. AD6B612. . )

Requirements were determlned for a speech recognition and
mderstanding system to Support an automated training syStem for
air intércept controllers (AIC). A combined isnl:ited word
recognition (IWR) and iimlted connected speech recognition (LCSR)
system was developed and tested in a lahoratory AIC training
system modei. Speech stylization constraints were minlrlzed,
resulting Ln particularly challenglng recognition requirements.
Integration of the IWR and LCSR technlques proved difficult.

4, Simon, C. W, Appiications of gdvanced experimental méthodolégics to
AWAVS training research., NAVIRARQUIPCEN 77-C-0065~1, Contract

N61339-777C-0065, Canyon Research Group, Inc. Jan. 1979, 80pp.
AD64332,

The philosophy behlnd the Avlacion f#lde Angle Visugl System

(AWAVS) human performance research proéram ls discussed, wlth ,

emphasis on the relative cffectiveness of single versus -
multlfactor experlments. Performance studies to be done in the

3 ‘ =
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1979

AWAVS simulator are described, along with a hypotheticai exanple
illustrating the use of economical multifactor designs.
"Quasi-transfer” experimeats in the simulator are'proposed to study
the relationship between transfer and simulator fidelity as a
composite concept rather than as an entity. Potentlal means of
performing nmultifactor transfer of training experiments more
economically are suggested. s

Barber, G.-D., Hicklin, M,, Meyn, C., Porter, J. E. and Slemon,
G. K. Ground controlled approach controller training system.
NAVTRAEQUEPCEN 77-C~0162-2, Contract N61339-77-C-0162, Logicon,
Inc. Apr. 1979, 784pp. A069036.

The design of a hardware and software system to support -the
experimental prototype Ground Controlled Approdch Controller
Training System (GCA-CTS) is described. Included are a
facilities report, system interface drawings, trainee.and
inerd‘tor*paneb~illustrations. and_programming variable

7.

-

definitions and file Etructures.

Weller, D, R, Predictor displays in carrier landing training.
NAVTRAEQUIPCEN IH-311, Naval Training Equipment Center. Apr. 1979,
24pp. A0D69890.

Predictgi displays and their potential applications to carrier

landingttraining are discussed. Topics 4ncluded are the history
of predictor displays, display design considerations, new display
formats, factors to be addressed in future display development,
training strategies and éxpected benefits.

Fl

Hamw2ll, T, J., Manning, H, T. and Ewalt, ¥. M. Training assistance

» technology investigation. NAVTRAEQUIPCEN 77-C-0107-1, Contract

R61339-77-C-0107, Eclectech Associates, Inc. May 1979, 18lpp.
A072030,

To enhance simulator-based subparine tactics training, advanced
Training Assistance Technology (TAT) concepts have been
developed. This, report describes an empirical evaluation of the
effectiveness -of  TAT capabilities. The experiment involved

1) selectlon of the traiver and course with which to conduct the
évaluation; 2) formulation of the TAT training process segment;
3) development of training exercises; &) development of
performance measures; 5) identification Of TAT model and display
characteristics; 6) recommendations for incorporating TAT
capabilities into the submarine combat systems trainer; and

7) development of a long—term research and development plan. An
experimental evaluation of several TAT capabllities was
accompllshed in the laboratory using the MK81 Weapon Control
Console with active submarine officers as subjects. '

8
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B, Hawkins, W, W. and Kribs, H, D, Technology for an efficient
delivery system. WAVTRAEQULPCEN 78-C-0129-1, Contract

N61339-78-C~0129, Instructional Science and Development, Inc.
Jun, 1979, 76pp. A084678. .

Evolutlons in video and computer technology may be more cost- and
tralning-effective tharn traditional audfovisual! media. This
study examined the feasibility, specifications, and costs of
using such technology for advanced inst¥ucticnal delivery systems.

9. Harry, D. P., Porter, J. E, and Satzer, W. J, Voice lnteractive
analysis system study. NAVTRAEQUIPCEN 78-C-0l41-1, Contract
N61339-78-C~0141, Legicon, Ine., Jun. 1979, 174pp.. 4074833,

This study continued research and development of the L1STEN
real-time, minicomputer-based, connected speech recognition
system. The most effective features detected by ‘the TTI-500
speech -preprocessor vere identified. Objective measures were
used to demonstrate the presence of, and to evaluate, varfous
types of information used f{n LISTEN. Interword timing and
structural peculiarities were found to be the two mest useful
information sources for the two speakers investigated.
Statistical models of the information sources ‘We ‘e examined
critically. The analyses revealed several ways to simplify and
fmprove the LISTEN algorithm. Users manuals for analysls

programs and for velce reference data generation progrums were
developed.

10. May, D., Snaket, E. and Leal, A, :Knowledgeable opponent models for
enemY submarine tactics in training simulators. o NAVTRAEQUIPCEN
78-C-0107-1, Contract ¥61339-78-C-0107, Perceptronics, Inc.

Jul. 1979, 75pp. A076236.

This reert describes four models which show promise for
simulating a knowledgeable opponent for enemy submarin: tactics
in training simulators, and which can also ve used tv simulate .
friendly forces.. The four approaches are: 1) the elicited
probability approach; 2) the adaptive decisfon modeling approach;
3) the heuristic search approach; and 4) the production rules
approach, A set of attrlbutes for rating each approach ls
described. The attributes are then used to rate each approach.

" Several representative decisions are discussed and the methed of
applicacion for each approach {s descrlbed.

- L1, Kelly, M. J,, HoJld;idge, L., Hennessy, R. T,, Vreuls. D., Barnebey,
§. F,, Cotton, J. C, and Reed, J. C. Air combat mancuvering .
performance measurement. HAVIRAEQUIPCEN 1H-315/AFiRL-TR-79-3,

Contract F33615-77-C-0079, Canyon Research Group, Inc. Sep. 1979,
142pp.  AOTT429, :
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. 1979
A stdd} was conducted to define measures of Air Combat Maneuvering
(ACM) for one-versus-one free ¢ igagements on the Simulator fors
‘Alr-to-Alr Combat (SAAC). The.study found 13 measures which were:
a) sensitive to differences in pilet ACM skill level; k) diagnostic
of performance proficiencies and deficiencies; c¢) usable by
instructor pilots and compatible with their judgments, d).capable of
providing results Immediately after the end of the engagement’ and -
e) compatible with current projected triining and measurement
hardware. Whaen properly weighted, the 13 measures counld be added
together ' to form a single measure of ACM performance which accounted
for 51% of the variance in free engagement performance data and -
predicted membexship in high or low skill groups with 92% accuracy.
Further development to improve the diagnostic model’s accuracy was .
recoamended,; for—-future developmental testlng and ultimate :ralnlng

use on the SAAC. (@

Chatfield, D, C., Marshall, P. d. and Gidcumb, C. F. Instructor
model characteristics for automated speech technology (IMCAST).
NAVTRAEQUIPCEN 79-C-0085-1, Contract N61339-79-C-0085, Behaviorsl
Evaluation and Training Systems. "Oct. 1979, 208pp. 4079902,

Training characteristics of the Ground Controlled Approach radar
controller, the Landing Slgndi Off icer and the Air Intercept
Cong:oller were examined. Relative skills of experts and novices
were compared with respect to these fbree functions. Several
aveas of basic research were reviewed in secarch of technologies
with which an instructor model amight be designed, to be
incorporated in an automated speech recognition. hased training
‘system. A prototype instructor model was developed, with
recommendations for further- research aud development prior to
implementation. )
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£3. Breaux, R. B., ed. ﬁroceedings of LSO training R&D seminar.
"NAVTRAEQUiPCEN IH-320, Naval Trainiang Equipment Center. Jan. 1430,
65pp. A0823f0.
The expioratory development program at the Naval Training
Equipment Center concerped with developing design guidance for a
universal landing signal officer (LSQ) waving training system was
reviewed in depth during a two-day seminar. Comments,
suggestions, and recommendations were provided from Fieet LSOs
during the presentation. A planning session was used to discuss
the direction of foilow-on efforts. .
Ciavarelli, A. P., Pettigrew, K. W. and Brictson, €, A, Deveiopment
of a computer based air combat maneuvering range debrief system:
interim,report (Volume 1). NAVTRAEQUIPCEN 78-C-0136~), Contract
N6 1339-¥8-C-0136, Duniap and Associates, Inc. Jan, 1980, Zépp.
Af07342.

An overview of the technical approach to air combat mancuvering
range debriei development is provided, along with a prefiminary
design\for‘the Performance Assessment and Appraisal System (PAAS)
debrieﬁ system, basad on Key training objectives: and their
associaned aircrew task measures. Future plads are cublined,
including the furthemﬁdevelopment of criterion measures agross
remaining training objectives.

Gold, b., Kieing, ., Fuchs, F., Ravo, §, and Inabn, K, Alrcraft
maintenance effectiveness simulatizn (AMES) modei. NAVTRAEQUiPCEN
77-D-0028-1, Contract N61339-77-D-0028, Xyzyx Information
Corporation. Feb. 1980, llapp. AO875i6.

' A functional simulation model of alfrcrart maintenance, the
Aircraft Maintenance Effectiveness Simuiation (AMES), was -
devefoped and tested. AMES is 2 computer modei that simulates
the operation and maintenance of an aircraft squadron) and
measures the effects of human errors on maintenance accuracy.

Brictson, C, A,, Pettigrew, K. W., Breidenbaci, §, T, and Narsete,
E. M. Objective measures of landing sigmai officer (LSO)
performance during ‘night carrier recovery. NAVTRAEQUIPCEN
78-C--0123~1, Contract N61339-78-C-~0123, Dunlap and Associates, Inc.
Apr. 1980, Bapp. A098625,

Methods to'describe landing signal officer (LSO} pe}formauce
durlng night carrier landing were deveioped and testog. Both
terminal Llanding measures and approach performance medsures were

found to be useful in describing LSC performawce variations
{ during night carrier recovery opurations. The most promising
performance measurement techniques were analyzed in terms of
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» [l
-

potential application‘to the dévélopmen: of "LSO training and
performance standards. Implementatlon of a carrier landing

performance méasurement System was recommended ‘fur Fleet data
col tectlon and performaice assessment.

lileklin, M., Barber, G. D,y Bollenbacher, J&, Grady, M. W., Harry,
D. P., Meyn, C, and Slemon, G. K. Ground controlled approach
controller trainiug system (GCA-CTS): final technical report.
NﬁVTRAEQUIPCFN 77-C-0162-6, -Contract N61339-?? C-0162, Logicon,
Inc. apa. 1980, 112pp. A092?1?.

This report describes the developmedt of an experimental
prototype Ground Controlled Approach Controller Tralning System
(GCA-CTS), an austomated adaptive tralging system designed to
teach precision approach radadr control skills. The GCA-CTS is
the ffrst to employ automated speech technologies to automate the
_training of a primarily verbal task. The rationale behind the
system desiga is explained, and observatiogns, conclisisns and
reconmendations are provided. s
~
Rarver, G. D., Bollenbacher, J., Brewton, D., Harry, D. P., Hicklin,
M., Meyn, C., and Slemon, G. K. Ground controlled approach
controller training system (GCA-CTS}: system documentation.
NAVTRAEQUIPCEN 77-C-(162~3, Contract N6133%9-77-C-0152, Logicon,
lnc. Jun. 1980, 748pp. A087190.

This reﬁart describes the hardware and softwara which satisf{y the
funciional requirements for an automated adaptive tralning system
for Sround Controlled Approach Controliert. Hardware
descriptions {nclude the system controller, trainee station, and
instructor station. Software descriptions include modes of
operation, speech unde:standing, ipeech generation, performance
measuXenent, and the simulation of pilot, environment, radar and .
displays.

Collyer, §. C., Ricard, G. L., Anderson, M., MWestra, D. P, and
Perry, R. A, Fleld of view requirements for carrier landing
training. NAVTRAEQUIPCEN I#-319/AFHRL~TR-80-i0, Naval Trainiag.
Equipment Center. Jun. 1980, S54pp. A087190.

Similator field of-view (FOV) requirements were studled in
conjunction with two approaches to training daytime carrier
circling approach and landing. Pilot subjects used the Advanced
Simulator for Pilot Training (ASPT) at Williams Air Force Base,
with computer generated visual image slmulation. Conditicas
included a circling approach .with wide field-of-vfew and with
narroy field-of~view, and a streight-in approach with narrow
field~of~siew. Performance measures included: -.a) {nstantancons
measuves; b) continuous measures; ¢) measures representing the

L
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success of the approach at touchdown: and d) Landing Signal

Of ficer ratings. Results were statisticelly analyzed. The
experimental findiongs indicated that there were no clear training
advantages with a wide-angle dispiay, and that the most
cost-effective means of carrier fanding training was to practice
strafght-in approaches, using a narrow-angie visual dispiay.

Hicklin, ¥. Ground controlled approach controller training system
(GCA-CTS): student guide. NAVPTRAEQUIPCEN 77-C-0162-4, Contract
N6i339-77-C-0i62, Logicon, Inc. Jun. 1980, 228pp. A09i930.

This manuai dovers the basic contepts invoived in ground
controlled Approach dir traffic controi procedures. 1t {is
intended for use in conjunction with the computer managed

instructionﬂprovided b¥ the Ground Controlled Approach Controller
Training System (GCA-CTS)

" dicklin, M. Qround controlled approach contrecller training systenm

(GCA-CTS): {nstructor guide. NAVTRAEQUIPCEN 77-C-0162-5, Contract
N61339-77-C-0162, Logicon, Inc. Jun. 1980, 129pp. -AQ091846.. . _

" This manu2l provides detailed information about ihe use of the
Ground Controlled Approach Controller Training System (GCA-CTS)

22.

23.

torbadtng use of Tthe SCA~CTS—intratuing, dally operaticmal
readiness ‘testing and GCA-CTS startup/shutdown procedures.

Ciavarelii, A, P., Williams, A. M. and Stoffer, G. R. Tralnihg
fmprovements for the tactical afrcrew training system (TACTS):
project summary report. NAVTRAEQUIPCEN 78-C-0136-3, Contract .

N61339-78-C~0136, Dunlap and Associates, Inc. Aug. 1980, 38pp.
A107003.

This report presents summarized Ilnformution related te the
Tactical Aircrew Combat Training System (TACTS) training
improvements program. Subjects addressed include: a) the’
computer—based TACTS debrief system, known as the Performance
Assessment and Appraisal System (PAAS); and b) a probiem
_definition study of air intercept missile (A;y) envelope
recognition training. Recommendations for improving Fleet
enveiope recognition training are reviewed.
McCaufey, M. £, and Semple, C. A, Precision approach radar training
system (PARTS) training effectiveness evaluation. NAVTRAEQUiPCEN
79-c-0042-1, Contract N61339-79-C-0042, Canyon Research Group, Inc:
Aug. 1980, 128pp. - A09i912. )
The use of éﬂzomated speecﬁ recognition and synthesis fn training
programs rns addressed through the evaiuation of the experimentai
prototyj7.Precision Apptoach Radar Training System (PARTS).

+

9 . <
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1980 ,, - . .
]
Students trained on PARTS were compared with Students from the -
. normal precision approach radar training course in 2 pseudo ’
- transfer of training study. No significant difference between
the two student groups was found. Observation, interviews, and 2
performance measurement validation study revealed problems with
PARTS courseware which led to limited instruccor acceptance.
. Student acceptance was high. A cost-effectiveness analysis
. indicated potential savings in personnel ucilization through the
' use of automated speech technologles. Suggestions were made fof
PARTS design modifications ana for future applications of
automated speech technologies.

24, Van Hemel, P. E., Van Hemel, S. B., King, W. J. and Breaux, R. B.
Training implications of airborne appiications of automated speech
recognition technology. NAVTRAEQUIPCEN 80-D-0009~0155-1, Contract
N6 1339-80-D-0009-0155, Ergonomics Assoclates, Inc. Oct. 1980,
59pp. A09B625. . -
Developrents In automated volce recognition and synthesis may i
: . ) make these technologies applicable to airborne systems. The .
: " Thuman factors 9f Using automated speech recognition (ASR) for 3
communicaction with machines were studied by analyzing research
systems using volce technology. Speclfic recommendations were
“"made with respect to instructional systems development and
. particularly to the development of training media. Tralning for
the use of airborne ASR systems should be based on front—end
analyses performed by professionals who understand the human
factors of ASR-human interaction. Such analyses should
explicitly consider- the integracion.df ASR Into airborne task
performance. Training should prepare users o register refeévence
patterns effectively, to experiment with ASR use in order to
develop a personal but effective style of information exchange. ~d
and to deai with recognition falilures effectively.

, 25. MHooks, J, T., Butler, E. A., Relss, H. J. and Petersen, R. J.
Landing signal officer (LS0) laboratory system software.
NAVTRAEQUIPCEN 78-C-0151-1, Concract N61339-78-C-0151, Logicon,
Inc. Nov. 1980, 76pp. A095730.°

A laboratory landing signal officer (LSO) tralning.system was
developed and demonstrated. The system was designed to enable
LSG ta3k interaction with simulated carrier approaches, by using
graphics simulation, automated speech recognition and computer
control pilot and alrcraft functions. The system also included
automated prompting, performance feedback and 1.S0 performance
evaluation. Study resuits and recommendatlions for ‘the
cdpabliities and utiiizacion of an experimental protolype LSO
training system were described.

'

10
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—265 Hooks, J. T, and McCauiey, M. &, Training characteristics of LSO
reverse display. NAVTRAEQUIPCEN 79-C-0101-2, Contract
N61339-79-C-0101, Logicon, Ine, Nov, 1980, 100pp., A096864,

This report describes the results of a training effectiveness
evaiuvation of the Landing Sigmal Officer (LSQ) reverse display
portion of the AZE Night Carrier Landing Trainer. Evaluatiou
methods included survey and observation, A syllabus for Phase 11
and III LSO training with the LSO Reverse Display is included.

An annotated bibliography on LSO is also included,.
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Ricard, G.-L., Parrisgh, 'R. V., Ashworth, B, R. and Wells, M, D. The
effects of various fidelity factors on simulated helicopter hover.
NAVTRAEQUIPCEN IH-321, Naval Trainlng Equipment Center. Jan. 1981,
63pp. AlQ2028. ;

The effects .of the cues of afrcraft motion, of delays in a vlsual
scene, and of movement of a Ship model were examined by measuring
pilots® ability to hover a simulated helicopter near a destroyer
‘class ship. In addition, an effort was made to détermine the
effect a head—up display of atrcraft pesition had on the measures
of control. Best performance was seen with the moving base -
simulation, followed by the g-seat conditions. The fixed-base
condicions resulted in the poorest control. Addition of a longer
visual delay improvéd performance, but movement. of the ship model
and removal of the head-up display had little effect. It was b
recommended that platform based motion cueing be used in trainers
for afrcrews of marginally stable vehicles requiring hover
capabllity.

McGuinness, J., Bouwman, J, H. and Forbes, J. M, Simulator sickness
occurrences in the.2E6 air combat maneuvering: simulatqﬁx(ACMb)
NAVTRAEQUIPCEN 80-C-0135-4500-1, Contract N61339-80-C-0135,
Person-Sysiem Irtegration, Limitedl. Feb. 1981, 49pp. a097742.

A preliminary study was undertaken to assess the rate of
occurrence and the degree of severity of "simulator sickness”
experienced by fndividuals who "flew” the Device 2E6, Air Combat
Maneuvering Simulator. Twenty-seven percent of the aircrews from
F-4 and P-14 squadréns at NAS Oceana Virginia Beach,.Virginia,
experienced various symptoms,during and/or after simulator use.
Sixty-one percent of those affected reported persistence of
symptoms from fifteen minutes to six hours after the end of a
simulator session. Purther investigation of simulator sickness
was planned following modificatfions to the simulator.: :

Barcn, $§. An'optimal control model analysis of data from a
simulated hover task. NAVTRAEQUIPCEN 80-C-0055- 1, Contract
N61339-80-C-0055, Bolt, Beranek and Newman, Inc. May 1981, S4pp.
A099895,

The Optimal Control Model for pilot vehicle analysis was applied
te a simulated heficopter hover task. The medel was used to
predict the effects on performance of changes in moticon cues,
visual delay and ship movement.® Predicted results were compared
with data obtained In a separate experimental study of these
effects. The OCM correctly predicted almost all the trends
observed in the data and fts predictions were all within the
bounds of pilot-to-pilot variabiticy.
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Breidenbach, £, T, and Brictson, C. A. Ehﬁelopment of the sutomated
performance assessment and remediai rraiming system (APARTS): a
tanding signail officer training aid. §9NTRAEQUIPCEN 79-D-0105~1,
Contract N61339-79-D-0105, Dunlap and Assocfates, Inc. Jun. 1981,
45pp. A10ﬁ924.

Develdpment of the Automated Performance -Assessment and Remedlal
Training System (APARTS) is describet. APARTS is an automated
training aid designed to assist the landing signai officer (LSO)
in training pilots during the dcqui.sition of carrier ianding

~ skiiis. APARTS is based on generail learning principies and

provides graphic dispiays of pilot landing problems for LSO
evaiuation and piiot feedback. APARTS aiso integrates fleid
carrie: fanding practice with night carrier fanding trainer
instruction. An improved APARTS conceptual modeil and two
computer programs to process and display pliot performance data
are described. Future APART training effectiveness fimprovements

are outlined.

-

King, W. J. and Van Hemei, P, E, Toward improved maintenance
training programs: the potentials for training and aiding the
technician,’ NAVTRAEQUIPCEN IH-327, Navai Training Equipment
Center. Jui. 1981, Tapp. A103476.

This report censists of papers presented agﬁt“e Third Biennial

Mainténance Trainlng and Aiding Conference sphnsored by the Naval

Air Systems Command and hosted by the Human Factois Laboratory,

Naval Training Equipment Center. The papers address the roile of
job aiding and performance {n the capabiiity development and

training of the malntenance technician. It appears that the
integration-of training and aiding is needed t¢ meet maintenance

requirements for the Navy's increasingly scophisticated equipment:

Anders, R. M., Gannis, M. P., Halley, R, and Regeiscn, E. C,

Measurement of student achievement for alr intercept controlier
prototype training system, NAVTRAEQUIPCEN 78-C-(i82~5, Contract

N61339-78-C-0182, Logicen, Inc. Aug. 1981, lé6pp. A1Q6726.

This report discusses the Measurement of Student Achievement
modei which, utilized in the experimentii prototype Air Intercept
Controller Tralning System, presents formats for automated

meisurement reporting. o,

Brictson, €. A. and Breidenbach, S, T. Conceptual deveiopment of a
pretiminary LSO carrier landing training aid. NAVTRAEQUIPCEN
77-C-0166-2, Contract N61339-??-C-0166 Bunlap and Assoclates, Inc.

Sep. 1981, 36pp. A107GO2.
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k—tqpceptuat-ptan—destgnéd—tu—atﬁ—the—tauﬂtug—sLgna1 officer (Léb)

in rraining carrier landiag skiliz is described, THe ButomatEd
Performance Assessment and Remedial Training Systenm {APARTS)
integrates the Night Carrier Landing Trainer with Field Carrier
Landing Practice. Two computer prugrams developed for use with
APARTS process, store, and summarize LSO grades and comments for a
pilot's landiug,performance. Program printouts providé diagnostic
.training feadback. Remedial instruction is specified to correct
landing rechnique problems identified.during training. Future
.development and integration of APARTS for improved carrier training
effectiveness is outlined.

’

Ciavarelli, A. P:, Williams, A, M. and Stoffer, G. R. Training
improvemants:for the tactical aircrew training syscem (TACTS):
project summary report. NAVTRAEQUIPCEN, 78-C-0136-3, Contract
N6 1339-78-C-0136, Dunlap and Associates} Inc. Sep. 1981, 38pp.
Al107003,

This final report summarizes progress in the Tactical Aircrew
Combat Training System (TACTS) training improvements program.
Two major topics considered are: a) the computer based debrief
system called the Performance Assessment\and Appraisal System
(PAAS); and b) Air Incercépt Missile (AIM) envelope recognition
training. The preliminary design for the PAAS has been completed
and one section is undergoing test and evalnation.. Air-to-air
migsile enveiope training problems have been studied, and

* recommendations for improving such training are provided. i

Halley, R., Hooks, J. T., Lankford, H. G. and Wowell, L. H.
Behavioral wbjectives for air intercept controller prototype
trainifg system. NAVTRAEQUIPCEN 78-C-0182-1, Contract
N61339-78-C-0182, Logicon, Inc. Sep. 1981, 64pp. ALO7001.

This report presents an in-depth job task analysis of the Air
Intercept Controller (AIC) with & graphic representation of the
AIC's tag"~ in a task flow diagram. From the analysis,
behavioral objectives -are developed to mission, terminal and
enabling levels. -

Grady, M. W., Halley, R. and Noweil, L. H. Ordinal syllabus.
NAVTRAEQUIPCEN 7810d0182l3, Contract N61339-78-C-0182, Logicon,

This report presents the ordlnal syllabus for the air intercept
controller prototype training system courseware. The
instructional courseware i3 identified in detail at the lesson
. levzl. Associated behavioral. objectives, end of course
staqdatds,‘new vocabulary and new Naval Tacticai Data System
functions are also listed. Documentation of the syllabus

development process is provided.
14
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Smith, N. M., Granberry, R. D., Halley, R., Kerr, D., King, M. R,
and Regelson, E."CU7Prototype equlpweit Student goide Tor ACE (ale™ ™
intercept controlier prototype trzining system). NAVTRAEQUIPCEN .
78-C-0182-10,- Contract N61339-78-C-0132. Logicon, Inc. Sap. 1981,
166pp. A106999 ' .

i

This student manuai for uge with the Air Controller Exerciser
{ACE) training system provides descriptions of the component \\\\
parts of the system and the operating procedures associated with ' -
thest. Student objectives and syllabus of the training course .
poffered with ACE are described. The vocabulary elements and :
system training procedures used with the system's advanced . S
computer speech recognition and generation capabiiities are also

fully documented. . - -
i 38. Stoffer, G. R. Performance measurement and the Navy's tactical we
aircrew training system {TACTS). NAVTRAEQUIPCEN Ii-333, Naval A e
i

" Training Equipment Center. Sep. 1981, 29pp. Al110669.

The development and use of the Tacticai Aircrew Training System
{TACTS) ag a means for training advanced air combac skilis are
described. Pilot performance measuremenc capabilities of the
T4CTS are reviewed in terms of thefir value for pilot selection, ;
aircrew training, assessment and simulator design. Several , ;

P

approaches and methods used to couceptualize and measure air ' B
combat maneuvering performance are presented. Limitations in o
existing TACTS performance measurement capabilities are R

illustrated in terms of several psychometric, training and TACTS
operational user feasibility requirements for a system of
performance measurement. It is concluded that wiile the existing
TACTS represents a highly advanced aviation engineering
technoiogy that can provide extremely valuable training, that
same technofogy has largely ignored the functionai requirements
for a system of numan performance measurement,

39. Haifey, R,, Hooks, J. T., Lankford, H. G. and Nowell, L. H,

- Objectives hierarchy for air intercept controlier prototype training
system. NAVTRAEQUIPCEN 76-C-0182-2, Contract N61339-78-C-0182,
Logicon, Inc. Dec. 1981, 210pp. Al10847. .

Thig report presents che jectives hiegrarchy for deveiopment of

the Air Intercept Controlier Prototype Trainiug System, d
Behaviorai objectives previously deveioped for the system are -
expanded in depth and detai} for tasks. Hierarchy diagrams

present the subordipate objectives structures; coaditions,

behaviors and standards are presented for component tasks within
the objectives hierarchy.

15
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40. Regelson, E. C., Slemon, G, K., VerSteeg, R, and Halley, R.
: Functional design for ailr lntercept controller prototype tralning
T gyEtem. | NAVIRAEQUIPCEN /8-C-018I-8, Contract N61339-78-C-0182,
Logicon, Inc. Dec. 1981, 236pp. A113209. .

This report provides the technical plan for definltidn, design,
development and {mplementation of the software for the Alr
Entercept Controller Prototype Training System. The introduction
describes the software characteristics placed in context with the
purpose, design and operational concept b{ the overall training
system. A section on program design addresses the functlonal and
operational considerations of the software, while the system
design section digcusses equipment {nteractions and interfaces.
Also included Is awdiscussion of training and system constraints.

R T
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Mixon, T. R. and Moroney. W. F. An annotated bibliography of

objective pllor performance measures. WAVIRAEQUIPCEN-IR=RI0,— _ _ _
Department of Operations Research, Naval Postgraduate School.
Jdu. 1982 408pp. ALLIL7D,

o°" This bibliography covaring the period from 1962 to 1981 is
divided lnzo three categories: 1) objectlve pilot performance
measurement; 2) subjective pilot performance measures; and »
3) general analysis and review articles. For each of the
objective measure articles reviewed, subjects, equipmént,
scenario, medsures and summary are reported. For the Subjective
measures and general analysis articles the authors® abstracts are
4 provided. The bibliography contains 189 objective articles, 30
? subjective and 143 analysis and review articles. Author, subject
/ matter, scenarlo, performance measurement, source and accession
number indexes are included?

Crowe, W., Hicklin, M., Kelly, M. J,, Cbermayer, R, W. and Satzer,

W. J.- Teawm training through cowmunications control: fipal report. -
NAVTRAEQUIPCEN 80=C-0095-1, Contract N61339-80-C-0095, Vreuls

Research Corporation and Logicon, Ine. Feb. 1982, 284pp. Al18504.

This report documents the results of an analysis of the team
trainiog problee i{n an anti-sybmarine warfare context. Based on
this analysis, a system concept for a Team Tralning Through
Communications Control Training/Research Demonstratlon System is ~
presented. System functional requirements are described and a
staged implementation plan {s recommended.

Halley, R., King, M. R. and Regelson, E., €, Functional requlrement .o
fof air intercept controller prototype training system.- .
NAVTRAEQGIPCEN 78-C-0182-4, Contract N61339-78-¢-0182, Logicen, ’
Inc. Apr. 1982, 50pp. All4218.

This report presents the functional requirement for development

of the experimental prototype Alr Intercept Centroller. Training

System. Tralning requirements are discussed in establishing o
preliminary definitions of hardware and software which will .
support an automated adaptive training system which incorpciates :
advanced computer speech recognition and generation.

Granberry, R, D., Halley, R. and King, M. R, Prototype
configuration report for air intercept controller prototype training
system. NAVTRAEQUIPCEN 78-C-0182-6, Contract N6i339-78-C-0182,
Logicon, Inc. Jul. 1982, 58pp. Al18750.

S | .
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This. report delineates the design criteria and human engineering
principles—und—practices to be applied in the design and general
arrangements of the Afr Contrdller Exerciser for the Air Intercept
" “Controller Peototype Training System. The specifics for site
preparation, detailed floor plans and environmental véqiirements
will be develcoped: in the prototype facilities report to follow.

* 45, Hughes, R, G., Lintern, G,, Wightman, D. C., Brooks, R, B. and
Singleton, J, Applications of simulator freeze to cartier
glideslope tracking instruction. NAVTRAEQUIPCEN 78-C~0060-9/AFURL-
TR-82-3, Contracx N61339-78-C-0060, Canyon Research Gioup, Inc.
Jul. 1982, 50pp. Al18862.

Twenty-five experienced F-4 and ¥-16 Air Force pilots were
fnstructed fid carrier landings in the Visual Technology Research
Simulator (VIRS). Experimental training techniques employing .he
simulator's "freeze" feature were compared to a conventional
approach wicth no "freezes” Iimposed during the training sequence.
Although pilots traived under "lIreeze” conditions develaned
contro! strategies that distinguished them from pilots trained by
conventional measures, no differences were found between these
groups on rate or extent of learning. Pilots trained under
“freeze" conditions findicated that the simulator "freeze" as
frustrating and added to the difficulty of the task. The pilots
further reported being more motivated to aveid the "freeze” than
to perform the task correctly during training.

46, Ricard, G. L., Crosby, T. N. and Lambert, 'E, Y. Workshop on
instructional features and instructor/operator station design for
training systems. NAVTRAEQUIPCEN 1H--342, Naval Training Equipment
Center. Oct. 1982, 192pp. Al21776C.

This repert documents papers presented at the Workshop on
Instructional Features and Instructor/Opevator Statfon Design for
Training Systems held at the Naval Training Equlpment Center on
10 and 11 August 1982. The papers describe research and
development prejects, human engineering surveys, advances In
trainer design, and suggestions for instructional! Ffeatures to be
developed. Current attitudes are presentéd with respect to
functlons *hich training devices should include.

47, McCauley, M, E., Cotton, J. C, and Hooks, J, T, Automated
instructor models for LS50 traiaing systems. NAVTRAEQUIPCEMN
80-C~0073-1, Contract N61339-80-C~0073, Canyon Research Group, Inc.
occ. 1982, 220pp. Al21177. .

This report ldentifles instructor functions to be automated in a

Landing Signal Officer Training SyStem (LSOTS), including
fnstruction, performance assessment, performance feedback,

22
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maintaining trainee records, and individualized curriculum control,
Functional design characteristics of the training system executive .
and system interfaces with the trainee and imstructor are also
described, Characteristics of a’software model intended to
accomplish the instructor model functions are presented, along with
an LSO knowledge base generated to represent important variables in
the LSO's task during carrier alrcraft recovery and a preliminacy
training syllabus, .

Charles, J, P, Device 2F119 (EA~6B WST) instructor console review,
NAVTRAEQUIPCEN -81-4-1083-1, Contract N61339-81-M-1083, lcon, Inc.
Nov, 1982, -£7pp. Al122639,

A survey of tralning device 2Fl19 instructor console operating
problems was conducted., Feasible solutions were developed.
Recommendations, conclusions, and general design guidance
information were developed,

McCauley, M. E., Root, R. W. and Muckler, F. A, Tralning evaluation
of an automated training systew for air intercept controllers.
NAVTRAEQUIPCEN 81-C-0055~1, Contiract N61339-81-C~-0055, Canyon
Research Group, Inc, Dec, 1982, 119pp, A123289,

This report descrlbes the evaluation of an experimental protoivpe
training system, the Air Controller Exerciser (ACE), which was
developed to demonstrate the use of new technologies for
training, including computer speech recognition and generstton,
vldeodisc, automated instruction, automated performance
measurement and syllabus control, and speech-interactive
simulation, Combining these emerging technologies promises to
reduce the requirement: for instructor, manpower and other
training svpport pergonnel, while providing effective, consistent
training. Empirical studies were conducted to validate the
performance measurencrit system, compare ACE to the tradicional
training program in a transfer of training test, and determine
the accuracy of the speech recognitfon system. Training system
features were analvzed and user acceptance was assessed. The
coat—benefit relationship of implementing A E technologles was
estimated, Changes and improvements weve recommended to upgrade
ACE to operational training system capability.

Q
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Chatfleld, D, C,, Klein, G, L. and Coons, D, INSTRUCT: an example
of the role of artificial imtelligence in voice-based training
systems. NAVTRAEQUIPCEN 8G-C-{061, Contract N61339-30-C-~0061,
Behavioral Evaluation and Training Systems. Jan. 1983, L25pp.
Al24126.

Thls repert describes a study of the potential use of artificlal
intelligence [Al) to enhance the trainlng effectlveness of
systems comzbining computer speech recegnition technologies with
standard teaching and performance assessment methods. Al
technologles which could be used in implementing automated,
inStructor capabilities were identified and analyzed for
feasibillty. A simulated studeat model developed wlth AL
technologies was used to test the effectiveness .of the automated
instructor in respoading to inWdividuallzed student needs.

Marcue, N, C., Blalwes, A. S. ard Bird, R, G. Computer afided system
for developing aircrew traialng (UASDAT). NAVTRAEQUIPCEN
79-C-0076~1, Contract N61339-80-0-0009, Veda, Inc. Mar. 1983,

_153pp. A128530.

A research program was initiated to investigate automation and
other aids as tools to reduce tlme and personnel requlrements of
Instructional systems development (ISD). Thedretlcal feasibllity
was demonstrated by anmalyzing prlor manual ISD efforts to develop
a generic task list model which-was used to build a task llst
data base. The data base sérved as the basis for developlng aids
to complete other ISD steps. Task listing, objectives hierarchy,
media selectlon, syllabus design and lesson specification were
identlfied as ISD steps suitable for automation. An analysis of
aiding systems and thelr capabilities indicated that cost and
tlme savings could be best achieved using a computer/text editor
system in conjunction with the generlc task model approach. A
prototype set of computer based aids, the Computer Aided System
for Developing Alrcrew Training (CASDAT), was devised to assisat a
system developer ln accomplishing five IS” steps for a small
number of mission phases and aircrew jobs. lLater the system was
expanded tc provide automated ald to a wider range of aircrew
phases of fllght and aircrew jobs. -Preliminary data indicate
that the system genetates quality ISD products for alrcrew
training programs in siinificantly less time than l$ required
uslng tradltlonal methods. A full-scals? field trial of CASDAT is
recommended to measure lts contribefion to aircrew training
design.

Osborne, S. R., Semple, C. A, and Obermayer, R. ¥, Three reviews of
che instructional support system (ISS) concept. NAVTRAEQUIPCEN
81-C-0081~-1, Contract N61339-81-C-0081, Vreuls Research Corporation,
Allen Corporatlon of America and Canyor Research Group, Inc.

Mar. 1983, 67pp. AL29043, . \
2
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The Instructional Support System {ISS) examined in this report is

dimed at Increasing the utllization of existing simulators and
improving the quality of training. The ESS can be strapped onto
existing flight simulators without hardware or soft?arq PR
wmodificatlon, to provide ap {nterface which Instructors and, students
can use ingtead of the exfsting displays and controls. The LSS can

.also relleve the instructor of ancillary instructional tasks,

provide automated briefings and performance measurements, and serve
a5 a research tool to enable solution of unresolved design {ssues.
This report analyzes cthe ISS from the viewpoints of instructlonal
desiga, operational instruction, and performance measurement dasign.

“Cotton, J. C. and McCauley, M. E. Volce technology design guides

for Navy tralniny systems. NAVTRAEQUIPCEN 80-C-0057-1,
N61339-80-C-0057, Canypn Researclhi Group, Inc. Mar. 1983, 18Zpp.
AL29145.

*This project was dlrected toward gathering laformation about
applications of automated speech techrology {(AST) and formulacting
design guldelines for the use of AST in Navy tralning -systems.
Enformation was obtalned from three rajor sources: 3 review of
the sclentific and technical Literature; a review of the
documentat fon of prior Navy AST :raining system prototypes; and
tnterviews with key scientists. Guldelines for the design and
development of AST training systems were presented in fonr
categories; volice subsystems; lastructor models; simulation .and
event control; and tralning syscem execntive. Design guidelines
were generic and intended to be applicadle to a wide range of
training tasks. Computer speech recognition and generation yere
characterized as rapldly advancing technologles that are ready
noWw for application.in automated training systems. A human
factors perspectlve was advanced by emphasizing tiw importance nf
the trainee in the design of complex automated training systoms,
doth complex and simple applications of AST for tralning were
addressed, with the emphasis on compiex s¥stems designed to
reduce tho need for instructors and other traliniag support
personnel.

McCauley, M. E. and Borden, G. J. Computer based landing signal
officer carrler afrcraft recovery model. NAVTRAEQUIPCEN
77-C-0110-1, Contract N61339-77-C-0110, Human Performance Research,
Enc. Sep. 1983, 67pp. A133507.

-

This report describes a research effort to develop a Landing
Signal Officer (LSO) decision-making model to serve as a
performance criterion In an automated training system. Analytic
methods facluding observations, interviews, conferences and
Literature reviews were used to collect dacta concernlag LSO
functions and decislon-making processes durlwg carrier afrcraft

recovery vperations.
21
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H&Ddﬁald, L. B. Analysis of fidelity reqiirements for electronic

equipment mainten»:-2: analysis of troubleshooting logic. '

NAVTRAEQUIPCEN 81-C-0065-2, Contract N61339-81-C-0065; McDenald and

“Asgociates, Inc. Sep. 1983 S3pp.

»
Tire objective of :he study was to determine the troubleshooting
logic u3ed by Basic Electricity and Electionics (BESE) students
wiilé troubleshooting actual 9printed circuit boards. Since
complexit} of, the troubleshnoting, task was certain to affect
student :roubleshoottng behavior, thxee different -printed circuit
boards ;of virying levels of complexity were used .in the study,
Every point probed by the student dugring a perfctvmanea test was
recorded by an observer. The data presented fn this report jyre
from onc* performance test ‘egeh for 62 students on each of the
thre¢ boards. Some students were tested on more than one board.
30 that the resulting 186 observations were cowpleted -sing 99
students. ilthough ‘the dominaut troubleshooting strategy®was
random, students made considerable use of .iogical approaches.
Results suggest that simulated training equipment shownsld be
designed ‘to make points active in the following sequence:
1) points required to locate the simulated fault using the
Half-5plit technique; 2) points on the less reliable components;
J) points for the input and output of each circuit; 4) points
that should be suggested by the fault symptoms; acd 5) all points
along the board for Linear Signal Tracing. 1In addition, test
points foyn the board input and all circuit outputs should be
active. The ratio of digtractor points to relevant poluts should
be approximately 4 to 1,

Baron, S, A pilot/vehicle gmodel analysis of the effects of motiom
cues on Harrier control tasks. NAVIRAEQUiPCEN 80-D-0014-0019-1,

+ Contracc N61339-80-D-0014, Bolt; Beranek and Newman, Inc.
Sep. 1983, 33pp. )

‘Pilot control of a simulated Av-8B (Harrier) aircraft was
analyzed using the Optimal Control Model, a well-established
pilot-vehicle model. The effects_on closed-loop perfcrmance of
aircraft configuration (SAS-ON or SAS-0OFF), flight condicion
(hover or cruise}, and simulator motion cueing condicion.
{fixed~base, moving platform or g-seat} were analyzed.- In
additlon, the Interaction betwzen these éoqditions and the level
of pilot attentton and/or skill was investigated by means of
sensitivity analysis in which a parameter of che observation
noise/signal retio was systematically varied. Resutts indicate
that motion cues could be very siguificant in the Harrier hover
control task for-the augmenfed (SAS-OFF) vehicle. However, for
hover with SAS-ON and for crufse flight, motlon cues are
predlcted to be of marginal utility for improving performance;
for these tasks wotion cues could theoretigaliy be provided by a
7 .
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g-seat with iittle loss ir performance compared to using platform
motion. The assumptions underlying the g-seat analysis haVe not

been veritied experim7ntally.
Krlbs H. D., Simpson, A, D, and Mark, L. J. Automated .
instructional media selection (AIMS). NAVTRAEQUIPCEN 79-C-0104-1,

Contract N6¢339-}ﬁf€-0104 Instructional Science and Development, |
Inc. Oct. 1983 100pp. A135749.

As part of a project to design automated aids to instructional
systems ‘development, the Automated Instructional Media Selection
KAIHS) ‘model was developed. The model was designed tc be
flexible “and widely applicable. It allows the user "to define the

58.

5Y.

60,

um—of—rurmmrmra—a'ﬁ—?ﬁ Instructional
characteristics. All aspects of the media pool are updatable. A
user's guide is included. ‘

Hlooks, J. T. and McMurry, W. S. Pilot hehavior mocels for LSO
training systems. NAVTRAEQUIPCEN 80-C-0063-2, Contracr
N61339-80-C-0063, Mathetics, Inc. Oct. 1983, 23ipp. AL35823

“This report describes a project to develop pilot/aircraft
behavior models for an automated LS0 training system. Data
. Supporting the identification of critical LSO task conditions
. - were collected through literature search,- accident report review
__and_survey of .the-LSO0-communitys Results of data c¢ollection and
théir implications for model development are presented.
Pilot/aircraft models, a listing of key LS0 learning concepts and
a functiomal design Eor the models are included. An extensive
bibliography is also provided.

Weller, D._HR.. Prcdlccor displays as training aids in carrier
tanding. NAVTRAEQUIPCEN TN=66, Naval Training Equipment Center/
Nov. 1983, 14pp: .

LY

~

The effectiveness of predictor displays as training aids in
carrier landing was evaluated. An experiment yas performed in
which two predictor displays were compared wlth a coutrol
condition, where the principal measure was total approaches
necessary to reach criterion’ performance. Three presontation
modes for the predictor display were also evaluated. The

* experiment- was carried out on a low-cost device which simulated
an A-7 aircraft. Analysis of the data indicated no significant
di fferences befiween groups, although one predictor display
consistently yielded better performance than the other conditions. -

Spears, W. D. Processes of skill pcrformgnce: a foundation for the
design and use of training .squipment. NAVTRAEQUIPCEN 76-C-0113-4,
Contract N61339-78-C-0113, Seville Training Systems Corporation.

. Nov. 1983, 159 pp. | -
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This study was desighed to lay a foundation for the design of
low~cost training devices through analyses of cognitive and motor
skills in terms of the proceesing of information. Empirically
basgsed concepts were iigsed to provide.an operational means of
‘manipulating variables during training. Methaods for empirically
assessing the roles of various processes were.suggested. It was
cotcluded that the analyses could be readily extrapolated to a ,
training technology in general and to training device desigm in
particular.

61. Charles, J. P, Device 2E6 (ACMS) air combat waneuvering gimulator
.. instructor conscle_review. _NAVTRAEQUIPCEN 82-M-0767-1, Contract
N61339-82-M~0767, Icon, Inc. Dec. 1983, 134pp.

- A survey and analysis of training device 2E6 Air Combat
Maneuvering Simulator instructor console operating problems was
conducted. Feasible solutions were developed. General-
.guidelines information Was prepared. .

62. Charles, J. P, Device 2FL12 (F-14A WST) instructor console review.
NAVTRAEQU IPCEN 81-M-1121-1, Contract N61339—81—H—1121 Icon, Inc.
Dec. 1933 138pp.

A survey .and analysis of .training device 2F112 (F-14A Weapon
N Syster Trainer) instructor console operating problems was

conducted. Feasible solutions were developed. General design
guidelines were prepared. .

63. Caro, P. W., Corley, W. E., Spears, W. D, and Blaiwes, A. §.
Training effectiveness evalustion and utilization demonstration of a
== . low cost cockpit procedures trainec. NAVTRAEQUIPCEN 718-Cc-0113-3,
Contract N61339-78-C-0113, Seville Training Systems Corporation.
Dec. 1983, 73pp.

This study evaluated a prototype low cost cookpit‘procedures
trainer (LCCPT) for the SH-3H afircraft. . Muring -Phase I of the
study, pilots trained in the LCCPT were compared {n suhsequent
SH-3H performance with a historical control group trained in
Device 2C44, a much more expensive conventtonal cockpit :
procedures trainer. The two groups performed equally well in ‘the .
SH-3H, During Phase II, the adaptabitity of the LCCPT to
student-directed instruction with reduced instructor, i
participatiun was evaluated. The students developed required
proficiency levels and they appeared able to identify weaknesses
in performance and to direct practice towards overcoming them.

‘64, Wightman, p. C. and Linterm, G. Part-task training of tracking in
manual control. UVAVTRAEQUIPCEN 81-C-0105-2, Comtract
N61339-81-C-0105, Canyon Research Group, Inc. Dec 1983, 30pp.

’
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This review of the effectiveness of part-task training focused on
the instruction of tracking skills for manual control. Transfer
of training methodology was emphasized and means of assessing
transfer. were discussed., The part-task training procedures of
segnentation, fractionation and simplification were analyzed.

© _ Although fractionation methods were found to be less effective
than whole-task training for multidimensional training tasks,

-~ improved task partitioning based on a better understanding of
skill developmwent might result in improved effectiveness of these-
part-task training methods. Simplification strategies were

N judged to be potentially useful in certain applications. The
lack of a powerful theory of transfer of training was seen as a
factor hindering the accurate assessment of part-task training ___
methods. Although early reséarch implied that part-task training
was inferior to whole-task training for perceptual motor skills,
current research is showing part-task methods to be at least as
effective as, and sometimes superior to, whole~task training.

65. Waldrop, G. P., White, V. T. and McDonald, L. B. Computer assisted
instruction system effectiveness on troubleshooting training.
NAVTRAEQUIPCEN 82-C-0119-1, Contract N61339—82ﬂc 0119, McDonald &
Associates, Inc. Dec. 1983 ﬂapp.

This study addressed the pérformance effects of strategic
troubieshooting computer assisted instruction {CAT) on

troubleshooting behavior during performance tests on printed
circuit boards, The purpdse was to determine whether providing a

CAI course as a supplement to regular training would improve
subsequent stndent -performance. The 54 subjects were Electronic
Technician students who had éémpleted seiflpaced course modules.
Students were classified as high, medium, or low proficiency
based on completion time for the modules. Three' treatment
rconditions were imposed: troubleshooting ¢AI, control CAT, and
control. The control CAI group received a BASIC programming
course similar in length and presentation to the troubleshooting~
CAI to account for any Hawthorne effects resulting from CAI. In
the two-way analysis of variance design, the independent ’
variables were ‘treatment condition and proficiency level, while
the dependent variables included number of test points probed,
time to probe, and suécess rate on the first fault diagnosis.
Results indicated that troubleshooting CAT did not significantly
improve performance, and was not an effective supplement to the
regular instruction.

66, Wescourt, K, T. and Thorndyke, P, W. Alternative knowledge

acquisition interface structures. NAVTRAEQUIPCEN 82-C-0151-1,
Contract N61339-82-C-0151~1, Perceptronics, Inc. Dec. 1983, -99pp.
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This research developed a design concepr for an interactive
system to acquire domain knowledge from a trafuning expert. A
feasible concept for knowledge acquisition technology, building
opprior research in artifical intelligence, involved the notion
of class—generic systems for a related set of domains with fixéd
architecture and training capabilities. This concept was
analyzed in the context of proposed Navy training systems for
acquiring models of trainee performance during learning, rules of
behavior for an automated opponent in a tactics trainer, and a
knowledge base of facts to be subsequently presented to trainees .
for memorization. ‘Data obtained from Navy domain expérts and -
system builders i{ndicate thdt the utility. of knowledge
acquisition systems will depend primarily-on user skills, user
notivation, and conceptual support provided by the system's user
fnterface, Low-level details of the interaction medium and e
protocol are expected to be of secondary importances

r
TR T

l

I L

[ R SR e

'
!
]
!

26

3 ;
0_ Q. N
~ * . ’ .

"

e e mee e em - e Y



~

NAVTRAEQUIPCEN TH-158

INDEX BY SOURCE .

Allen Corporation of America. . . . . « + « . 52
Behavioral Evaluation and Training Systems. . 12, 50 .-
Bolt, Beranek and Newman, Inc . . . . . ¢ . ., 29, 56
Canyon Research Group, Ine. .+ + + + « + + + + 1, 4, 11 23, 45, 47, 49,
. . . 52 53 64 -
Dunlap and Associates, Inc. . . . . . . . .. 14, 16, 22, 30, 33, 34
Eclectech Associates, Inc.. « « « « « « « + « 17
Ergonomics Associates, Inmc. . . . . . « . « . 24
Human Performance Research, Inc.. . .+ + + ..+ 54
Teon, INCev v v 4 o o « o o o e +« « +« + « +« « 4B, 61, 62
| InsHoM8C: o v v v v e e e e e e s e e e e o« . 6,13, 19, 27, 31, 38, 46,
: ' 59
»--  Instructional Science and Development, Inc. . 8, 57
: Legicon, Inc. + + « « « « v « ¢« « + « « + + + 2,3, 5,9, 17, 18, 20,
S0 ’ 21, 25, 26, 37, 35, 36,
) 37, 39, 40, 42, 43, 44
Mathetics, Inc. + « « + « + « +.d o + « + « . 58
' McDonald and Associates, Inc. . . . . . . . . 55, 65
Naval Postgraduate School . . . , ., , . . . . 41
. Perceptronics, Inc. . « « « « + 4+ « + 4+ &+ + . 10, 66
Person-System Integration, Limited. . . . . . 28 ‘
. Seville Training Systems Corporation . , , . 60, 63
Veda, INCev « « ¢« v 4 s s s + s s o v s s +«a 51 ) .
Vreuls.Research Corporation ., . . . ¢ . &+ . . 42, 52
Kyzyx Information Corporation R & T

27




N NAVTRAEQUIPCEN IB-158

AUTHOR INDEX

Anders, R, M., . . + . « « v s + « + + 2,32
Anderson, Mo, . « « v v v « ¢« v o . . 19
AShworth, B. Re + « « « v « o o » o . 27
Barber, 6. D. . . . . . « .« .. % 5,17, 18 :
Barnebey, S. F. . . . . . .+ .%o 11
BaTOn, Se o « « « « + ¢ s v+ s s s+ 29, 56
Bird, R. G, + + « « « " « « ¢« « « +« + 51
Blafwes, A. Sev v « « « « « « + +« + » 31, 63
Bollenbacher, Jov « « « « « « + v « + 17, 18 ’ s
Borden, G. J. « « « « v v v « 4 .« . 54
Bouwman, J, H.. . . . « . . ¢« + o . 2B
cBreaux, R B v v v v v v v v v v . . 13,24
Breidenbach, S. To. + +'4*s + +« « « . 16, 30,733
Brewton, D. . « « « 4 454 « &« « « « + 18
Brictson; C. A, + + + « + + « « + « + Ll&, 16, 30, 33
' Brooks, .R. Bu v v v ¢« v ¢ ¢ « « « + « 45
Butlef, E. A, o o o v v v v oo v .. 1,26
Cato, P. W.e . & ¢« v « v + o 4 + + 4+ 4+ B3
~ Charles, J. Poy. v & v «oe o « « + « . 4B, 6L, 62
Chatfield, D, C.. . . . « . « . . + + 12,50
Clavavelli, A, P. . . . . « + « + + « 1Ll&, 22 134 s
Collyer, 8. Cov v v v v v « « 4oe « « 19
Coons, Du ¢ v v & v o v v o 8 v oW 50° ’
Corley, Wo Bu « 4 v v v v ¢« + « + » 63 {

Cotton, J. Cu v v « « wro o « « + « « 1,11, 47, 53
Crosby, T. M. . . . . « v v v v o+ . 46

Crow:, We o+ + & « « « + + o 4 « +« + + 42
Ducfee, D, R. + . « « « ¢« o + « s ¢+ + 1
Ewalt.FoHooooooooooooo.7l
Forbes, J. M, . . . . « « + + « + « . 28
Fuchs, F. . . « ¢ « ¢ « o« + s+ + + + + 15
Gannis, M. P. « « « ¢ ¢« ¢ « « « + « +» 32
Gideumb, C. Fuuo ¢ v v ¢ v v o« « o o 12
Gold, D.. « . « v v ¢« ¢« ¢ ¢« o s o+ + 13
Grady, Mo W' 5 ¢ v v o v v v v o v v 2,3, 9, 17, 36
Granberry, R. D.. v « v ¢« « « . . 37, 44
Halley, Rovw + « « o o « « « + « « + + 32,35, 36, 37, 39, 40, 43, 44
Hammell, T. J.o v ¢ v ¢ v o o o« s« « 1
Harry, Do . Pev « v o v o o o o s+« + 9,17, 18
~ Hawkins, W. W.. . . . + « « « « + + . 8
Hennesay, R. Te v + & « ¢« v« « 4 « « « 11
Hicklin, M. . . . . . . .

.
.
.
.
W
-
—
b |
-

18, 20, 21, 42

T30kS, J. Tes o « o o o v e o o o o« 1, 25, 26, 35,39, 47, 58
daghes, R, G v v v v v v+ v v v s . 45

clnaba, Ko v v v v ¢ o ¢ ¢ s s s+ v 4 15
Kelly. Mo Juu ¢« v v v v v o o v o+« 11, 42

Kett, D.. o 4 ¢ v v v v o o o « + o« 37
King' Mo Ro LI S + o’ L A L L 3?, 43' 44




NAVTRAEQUIPCEN IH-158

AUTHOR INDEX
cont inued

King, ¥, J. + . » « v v v v o+ + « . 24,31
Kletn, C. Liv v v v v v o o v o« « « « 50
Kleine’BO:“r‘OOOOO‘O‘O15
Kribs, H.' Do, + v + v « v v v .+« B, 57
Lambert, B, Yoo « v v 4 « « S+ . . ., 4B
Lankford, H. G. . . . . . . . + ., .« 35 39
Leal, A.. & ¢ v v v v v v v v s s .. 10
e lintern; 6. . . . . . .. te o . . . &S, 64
' Manning, H. To. « & + v v v v v o« . 7 -
Marcue, N. Cv v v v v v v v v o « s . 51
Mark, L, J. J . .« . v v v o .. 57
Marshall, P, H., . . . . « . . «+ . «+ . 12
May, Do & ¢ o v v o v v v e e e e s . 10
McCauley, M. B. . . « « v « « « 4+ « + 23, 26, 47, 49, 53, 54
McDonald, L:s B. & + ¢ ¢ v v & ¢« « « . 595, 65
McGuinness, J.. . ., . . . .« + ., . . 28
McMurey, W, S.. . « « « + « ¢« + « « . 5B
Meyn, C., . . .+ 0 v v v v o o v« 5,17, 18
Mixon, T. Rov o v v v 4 v 4 v « o+ o 4l
: Moromey, W, F.. . . . . ... - 4]
o — Muckler, F. Ace v v % v v v v o o ., 49
e . Narsete, E. Mu. + + . . ¢« .+ « .« . . 186
. Nowell, ". H. . . « + + « « « « +« « . 2,35, 36, 39
- Obermayer, R. W.. . . . . . . ., . . 42, 52
.Osborne, S, Ro. + & + + v 4+ 4+ + o+, 92
Overton, M, A . . . .« o o o o .. 2
a Parrvish, R, V.. . . . . + « « « « «+ . 27
Perey, R, Ay v v v v 4 v v o« + v« o 19
Petersen, R, J. . . . + «+ « « « + «+ . 25
Petrigrew, K, W., . . « . . + + . + . 14, 16
Porter, J. B, . + « v « ¢« « « + + + - 3,5,9 *
RaVO.Soootooooooooooools ’
Reed, J. C. v ¢« ¢ v ¢ o v+ ¢« ¢« « +« « . 11
. Regelson, E. €. . . . . . . . . ... 32,37, 40, 43
- Redss, M. Gov v v v« o v v v v 4« + + 25
Ricard, G. L. . . « «. + « « + « .+ . 19, 27, 46
Root, R, W. . . ., . . « .+« .+, 49
Satzer, W. J. + « ¢« v v v v « « v + . 3,09, 42
Semple, C. Ac + + « « v v « + + « « « 1, 23, 52
Shaket, Eev + 4« v 4 ¢ « s 4« « « « + . 10
™ S8mon, C.W.. . ... ..., 4
Simpson, A, D.. o L L .0 v v v .. 57
Singleton, J. . « . + + + + + + + + . 45
Slemon, G, K. . . + + « « 4« « « &« « « 5,17, 18, 40
Smith, N. M. . o &« + « « ¢« « .« « « 37
Spears, W. D, . . . .+« .1 .. .. 60,83
Sprouse, B, D, . . 4% 4 v v v v e 3 -
Stoffer, G. Re . . . . « v ¢ & « « & 22, 14’ 18

-

e

'.RJ!:‘ ) . ‘ 33




. Thorndyke, P, W,
1 * .Van Hemel, P. E.
‘ Van Hemel, S. B.
VerStreg,.R. .
Vreuls, D, . .
Waldrop, G. P.
_ Weller, D, R, .
“ Wells, M. D, .
' Wescourt, K. T.
Westra, D, P, .
White, ¥V, T. .
Wightman; D. C,
Williams, A, M.

Wooldridge, L.. .

NAVTRAEQUIPGEN TH-158

AUTHOR INDEX
conttqped

LI S A )

30

66
24, 31
24
40
1, 11
65
6, 59
27
66
19
65
45, 64
22, 34

11

34

R S




NAVTRAEQUIPCEN IH-158

. SUBJECT MATTER INDEX

Adaptive Training . . . .-+ .
Alr Combat Maneuvering (AQM).

Air Intercept Controller. . .

AMFerew Training, . . . . . .
Artificial Intelligence . . .
Automated Adaptive Training .
Automated Instructor. Support.
Auromated Training. . . . . .

Cérriér Landing Training. . .

Computer Assisted Instruction .
Computer Image Generation (CIG)

Controller Training Systems .

Human Factors.Research.,. . .-

+

+

P

Instructional Systems Developuwent

Instructor Model. . « . .

. o+ o+
- - -
- - -

(1sD)

L S I A LI

Instructor/Operator Station Design. . .
Land1?§ Signal Officer (LSO)}. . . . . .

Maintenance Training. .

Motion Cuelng . . . . -
Part-Tagk Training
Perf ormance Measurement

L

T R Y
4+ 4 s
4 4+ s

Simulation. . + + « « « ¢« «

Simulator Sickness. . . . . .
Speech Recognition. . .-, . .

Speech Synthesis. ., . . . .,
Submarine Training. . . .., .
Transfer of Training. . . .
Voice *echnology Advisory

+ 0+ . s

+

+

+

+

LI Y

L )

LI )

+ o+

+ .
LR
+ .

FY

3l

P

4 4+ s

LI

1, 5, 12, 13, 21, 47, 50, 53
11, 14, 22, 28, 34, 38, 61

2, 3, 12, 32, 35, 36, 37, 39,
40, 43, 44, 49

14, 22, 34, 38, 51, 63

12, 50,766

2, 3, 17, 18, 25, 39, 42, 43
1, 43 .

13, 23, 24, 30, 31, 37, 47,
50, 54, 57
6, 19, 25,
54, 58, 59
2, 12, 50, 65

6, 19, 45, S9

2, 3, 5, 17, 18, 20, 21

16, 24, 38, 45, 46, 49, 53,

26, 30, 33, 47,

60, 64

8, 24, 47, 51, 57

12, 47, 50, 53

46, 48, 52, 61, 62

12, 13, 16, 25, 26, 30, 33,
47, 54, 58

15, 31, 55, 65

27, 28, 29, 56

60, 64

2,5, 7, 11, 13, 16, 18, 21,
23, 30, 32, 33, 38, 41, 42,
49, 52, 54

6, 11, 15, 27, 28, 29, 31,
41, 45, 48, 49, 52, 55, 56,
59, 61, 62, 63, 66

28

2, 3, 5,9, 12, 17, 18, 23,
24, 25, 42, 49, 50, 53

5, 17, 18, 23, 43, 53

7, 10

& 19, 23, 45, 60, 63, 64, 65
17, 23, 24, 32, 35, 36, 37,
39, 40, 43, 47, 49, 53

35




Commanding Officer (54 copies)
Naval Training Equipment Certer
Orlando, Florida 32813

Defense Technical Information Center
Cameron Station (12 copies)
Alexandria, Virginia 22314

A1l Other Addressees receive one copy

Seville Research Corp.

400 Plaza Building

Pace Boulevard at Fairfield
 Pensacola, FL 32505

Director ,

Human Resources Research Organizaiton
1100 S. Washington Street

Alexandria, VA 22314

Chief, Research Offic2
O0ffice Deputy Chief of Staff for
Personnel -
Department of the Army
Washington, DC 20310

Asst Secretary of the Navy
R&D, Department of the Navy
ATTN: " Dr. S. Koslov, 4E741
Washington, Dc 2035C

Chief of Naval Research
Psychological Sciences

Code 450, Department of the Navy
_Arlington, vA 22217

Head, Research Development & Studies
Branch {0P-102X)

0ffice of Deputy.Chief of Naval.Ops.

(Manpower, Person gl'& Training)

(OP-O'I)g

Washington, DC 20350

Chief of Naval Operations\

0P-987H Department of the ‘Navy
ATTN: Dr. R. G. Smith ‘\\
Washington, DC -20350

NAVTRAEQUIPCEN IH-158
DISTRIBUTION LIST

. Syracuse University

Chief of Naval Material .
0344, CP 5, Room 1034 N
Department of the Navy
ATTN: Arnold I. Rubinstein
Washington, OC 20360

Commandant of the Marine Corps
Code OTTF
Washington, DC 20380

Library

Navy Personnel Research & Development
Center

San Diego, CA 92152

ERIC/IR
School of Education 7
Syracuse, NY 13210

American Psychological Association )
Psychological Abstracts :
Executive Editor o
1200 17th Street, NW : ;
Washington, DC 20036 .

Commanding Officer

Navy Submarine Base New London
ATTN: Psychology Section, Box 00
groton, CT 06340

' Sajentific Technical Information Office f

NASA
Washington, DC 20546 LT

Office of the Deputy Under Secretary
of Defense QUSDRZE (ENLS)

ATTN: CAPT P. Chatelier, R&AT E&LS

Washington DC 20301

Aerospace Psychology Department

Naval Aerospace Medica)l Research (L53) 39
Naval Ajr Station

Pensacola, FL 32512

Commander
Navail Air Systems Command
Code 340F

* Washington, DC 2036}




NAVTRAEQUIPCEN 1H-158
DISTRIBUTION LIST (Continued}

Commander
Naval Sea Systems Command (047C1)
Washington, DC 20361 N

. Commander '

- Naval Electronic Systems Command
Code 03
Washington, DC 20363

Commander

Naval Sea Systems Command
Code 0341 (Mr. P. J. Andrews)
Washington, DC 20361

Commander

Naval Air Development Center
ATTN: Training Br (6043)
Warminister, PA 18974

Hufman Factors Engineering
Code 1226
Point Mugu, CA 93042

Chief of Naval Education & Training
Naval Air Station Code OOA

ATTN: Dr. W. Maloy

Pensacola, FL 32508

US Air Force Human Resources Lab
AFHRL-AS

Advance Systems Division .
Wright-Patterson AFB, OH 45433

Headquarters

Air Training Command, XPT
ATTN: Dr. Don Meyer
Randolph AFB, TX 78148

US Air Force Human Resources Lab/DOJZ
Brooks AFB, TX 78235

Headquarters

. US Air Force Systems Command
DLS, Andrews AFB

Washington, DC 2D331

US Air Force Human Resources Lab
AFHRL-TT

Technical Training Division
Lowry AFB, CO 80230 -

2 of 3

Us Air Force Human Resources Lab
AFHRL-FT

Flying Training Oivision
Williams- AFB, AZ 85224

Commander - - .

Navy Air Force, US.Pacific Fleet
NAS North Island (Code 316)

San Diego,"CA 92135

Commander

Training Command - , -
ATTN: Educational Advisor

US Pacific Fleet

San Diego, CA 92147

FCTCLANT
ATTN: Mr. Hartz, Code DZA

Dam Neck ‘
Virginia Beach, VA 23461

AFHRL/PE
Brooks AFB, TX 78235

Chief

ARI Field Unit

P. 0. Box 2086

ATTN; Librarian

fort Benning, GA 31905

Chief

ARI Field Unit

P. 0. Box 476

Fort Rucker, AL 36362

Chief of Naval Operations
0P-596

Navy- Oepartment
Washington, DC 20350

Commander

Naval Air Systems Command

Naval Air Systems Command Headquarters
AIR 413-8

Washington, DC 20361

Chief of Naval Education and Trainlng
Liaison Dffice

Human Resource Laboratory

Flying Training Division

ATTN: CAPT W. G. Mercer

_ Williams AFB. AZ 85224

B




NAVTRAEQUIPCEN ITH-158

DISTRIBUTION LIST (Continued)

-

—"Dr. Jesse Orlansky
Institute for Defense Analyses.
Science & Technology Division
1801 N. Beauregard Street
Arlington, VA 22202

Commanding Officer
Fleet Training Center
Naval Station

San Diego, CA 92136

Cormanding Officer
Fleet Combat, Training Center Pacific
San Diego, CA 92147 -

Director Educationa) Development
- Academic Computing Center

U.S. Maval Academy

AnnapoIis, M 21402

Dlrector, southern Field Division
Dffice of Civilian Personnel
8uilding A-67 {Attn: Jim Herndon)
jlaval Station

Norfolk, VA 23511

Chief, Methodology and Standards Staff
Federa] Aviation Administration Academy
Aeronautical Center

P. (. Box 25082

Oklanoma City, OK 73125

Navy Domestic Technoiogy Transfer Fact Sheet
Code E4N

_Naval Surface Heapons Center

DahIgren, VA 22448




